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Question 1 RS is a 2 year old male who arrives to the emergency room with symptoms of croup. He presents with 
E aia tine 1p. 54661 moderate fever, loud barky cough, and severe agitation. You also notice crackling sounds when he 
Finish review Correct inhales. 

Flag question 

Ta Which of the following treatment options should NOT be used for RS's severe croup? 


Select one: 


Oral v 


moxifloxacin Rose Wang (ID:113212) this answer is correct. Antibiotics have no place in therapy 


for croup as tt is a viral infection. 
Nebulized epinephrine %8 

Oral acetaminophen * 

Nebulized budesonide * 


Marks for this submission: 1.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify treatment options for severe croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup, The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. 


First line treatment for mild croup is oral corticosteroids such as dexamethasone dosed at 0.6 mg/kg as a 
single dose, Nebulized budesonide is an alternative if the oral route is not viable. Nebulized epinephrine and 
antipyretic therapy such as acetaminophen are also part of treatment for croup. See the below diagram for 
guideline-based protocols. 


ng 


MILD MODERATE EVERE 

(without stridor or significant chest wall indrawing at (stridor and chest wall indrawing adorani Irira wine ef the sternum 

el Ci a agitation) associated with agitation or lethargy) 
Give dexamethasone PO 0.15-0.6 mg/kg of body weight; P RESE IEN AEE ee t 
Educate parents: on parents’ lap. Provide position of Minimize intervention (as for moderate croup]. Provide blow-by 
- Anticipated course of illness fort 5 a 
7 z i comi oxygen (optional unless cyanosis is present) 
= Signs of respiratory distress rf 
- When to seek medical assessment OG f i 4 
ee a Be ecient *Nebulized L-epinephrine (5 mL of 1:1000) 


May discharge home without further observation 


Observe for improvement — 
admi 


Patient improves as evidenced by no longer having chest wall 
indrawing or stridor at rest. Educate parents (as for mild croup) 


m 


Persistent mild symptoms. No recurrence of chest wall 


indrawing or stridor at rest 


t 


Educate parents; discharge home 


RATIONALE: 


Correct Answer: 


*Give dexamethasone PO (0.15-0.6 mg/kg); may repeat once. If 
+ 

vomiting or too distressed to take oral medication, consider 
tering budesonide (2 mg) nebulized with epinephrine 


|| 
l 


Good response to nebulized epinephrine Poor response to nebulized epinephrine 
t + 
Observe for at least 2 h fe 
Sues oF sees Repeat nebulized epinephrine and 
contact pediatric ICU for further 
management 


l 
No improvement by 4 h, consider 
hospitalization (see below) 


Recurrence of severe respiratory distress; repeat 
nebulized epinephrine. If good response, continue 
to observe 
+ 

Consider hospitalization (general ward) if: 
-Received corticosteroid = 4h ago AND 
-Continued moderate respiratory distress (Stridor at rest or chest wall indrawing) without agitation or lethargy. 
If the patient has recurrent episodes of agitation or lethargy, contact pediatric ICU 
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* Oral moxifloxacin - Antibiotics have no place in therapy for croup as it is a viral infection. 


Incorrect Answers: 


+ Nebulized epinephrine - Nebulized epinephrine is indicated for RS’s croup as he presents with severe 


symptoms 


* Oral acetaminophen - Acetaminophen is a useful medication for myalgia and anti-pyresis. 


* Nebulized budesonide - Budesonide is an appropriate corticosteroid treatment option if RS refuses 


to take oral medications. 


TAKEAWAY/KEY POINTS: 


Croup is a viral infection that is not treated with antibiotics. Corticosteroids, epinephrine and antipyretics are 


mainstays of treatment. 


REFERENCE: 


[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. httos//myrxtx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https//www.cps.ca/en/dacuments/position/acute-management-of- 


The correct answer is: Oral moxifloxacin 


-croup 


Question 2 
1D: 54644 


Correct 


Question 3 
1D: 54646 


Incorrect 


YẸ Flag question 


— 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TF is a 32 year old female who arrives at your clinic with her 3 year old son. He weighs 23 Ibs. TF states 
that he has had a loud barking cough for the past two nights. His cough is worse at night which 
makes him irritable. At the moment, he is not in obvious distress and you do not hear any crackling 
when you listen to his inspirations. TF states that her son's fever this morning was 38 °C and was 
measured orally. You suspect TF's child has croup and inform her about this condition. 


Which of the following croup classifications best represents this patient's signs and symptoms? 


Select one: 

Minimal % 

Mild ¥ n p 
Rose Wang (ID:113212) this answer is correct. TF’ child is experiencing mild croup. He is 
not presenting with typical symptoms of croup: He is not agitated by his symptoms, has no 
chest wall nor strider involvement upon inspiration. 

Moderate X 

Severe X 


Marks for this submission: 100/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify the classifications of croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions, 
These symptoms are usually worse at night and there is a possibility of a fever. Below is an image that breaks 
down the three classifications of croup based on symptoms. 


MILD MODERATE SEVERE 
(without stridor oF significant (stridor and chest wall indrawing (stridor and indrawing of the sternum 
chest wall indrawing at rest) at rest without agitation) associated with agitation or lethargy) 
RATIONALE: 
Correct Answer: 


© Mild - TF's child is experiencing mild croup. He is not presenting with typical symptoms of croup: He 
is not agitated by his symotoms, has no chest wall nor strider involvement upon inspiration. 


Incorrect Answers: 
e Minimal- Minimal is not a recognized classification of croup. 
e Moderate - The child would have moderate croup if there was stridor and chest wall involvement. 


© Severe - The child would have severe croup if they had stridor associated with agitation or lethargy. 


TAKEAWAY/KEY POINTS: 


As TF's son does not have stridor or chest wall involvement but exhibits a loud barky cough, he would be 
classified as having mild croup. 


REFERENCE: 


[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https://myrxtx.ca 
[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https//www.cps.ca/en/documents/position/acute-management-of-croup 


The correct answer is: Mild 


TF's son weighs 23 Ibs. 
Which of the following medication regimens would you recommend for TF's child at this time? 


Select one: 
Dexamethasone PO 6mg¥ 
Nebulized epinephrine and dexamethasone PO 6 mg % 
Nebulized epinephrine and dexamethasone PO 10 mg * 


Dexamethasone PO X% 
10mg Rose Wang (ID:113212) this answer is incorrect. 10 mg of 


dexamethasone is too high. 


Marks for this submission: 0.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 


To identify treatment options based on patient-specific factors 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup, The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. 


First line therapy is oral dexamethasone as a single dose. Guidelines suggest 0.6 mg/kg as most studies use 
this dose. 0.15 mg/kg may have some benefit but do not have evidence to support the lower dose. Higher 
doses are more efficacious in more severe cases. Nebulized epinephrine is indicated only in moderate to 
severe cases of croup. 


Question 4 
1D: 54647 


Correct 
Fiag question 


a 


ack 


Question 5 
1D: 54634 


Incorrect 


KAIIONALE: 
Correct Answer: 
+ Dexamethasone PO 6 mg - Guidelines suggest that dexamethasone is best dosed at 0.6 mg/kg. 


Incorrect Answers: 


Nebulized epinephrine and dexamethasone PO 6 mg - Nebulized epinephrine is only used in 
moderate to severe croup. 


Nebulized epinephrine and dexamethasone PO 10 mg - Nebulized epinephrine is only used in 
moderate to severe croup. 


Dexamethasone PO 10 mg - 10 mg of dexamethasone is too high. 


TAKEAWAY/KEY POINTS: 


Nebulized epinephrine is only indicated in moderate to severe croup. TF's son has mild croup. 
Dexamethasone as a single dose has the most evidence dosed at 0.6 mg/kg. 


REFERENCE: 
[1] Bjomson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https://mynctx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https://Amww.cps.ca/en/documents/position/acute-management-of-croup 
The correct answer is: Dexamethasone PO 6 mg 


Which of the following education points is NOT appropriate following treatment for TF's child? 


Select one: 
The anticipated course of her child’s illness % 


Use of expectorants and {v 
antitussives to improve cough Rose Wang (ID:113212) this answer is correct, Antitussives and 


expectorants have no place in the treatment of croup. 


Signs of respiratory distress % 


Use of analgesics for pain and fever % 


Marks for this submission: 100/100, 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify counselling points for post-treatment of croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, and chest wall 
retractions. These symptoms are usually worse at night and there is a possibility of a fever. 


After treatment, there are a few important counselling points that should be conveyed to parents or 
guardians. The course of the illness usually lasts 2-3 days with the obstructive breathing symptoms lasting 48 
hours. A small percentage of children may be symptomatic up to 6 days after initial symptoms. Signs and 
symptoms of respiratory distress are also important to counsel as it is possible for children to decompensate 
rapidly. Respiratory failure may occur over several hours and the signs may include reduced respiratory effort, 
lethargy, pallor, cyanosis, and decreased breath sounds. Antitussives and decongestants have no proven 
benefit in croup. Antipyretics may be of benefit when a fever is present, as this can reduce the child's 
agitation and fever. 


RATIONALE: 
Correct Answer: 


* Use of expectorants and antitussives to improve cough - Antitussives and expectorants have no 
place in the treatment of croup. 


Incorrect Answers: 


© The anticipated course of her child’s illness - It is important to talk about the time frame that the 
disease is expected to self-resolve. 


Signs of respiratory distress - It is important that parents know how to look for signs of distress such 
as stridor and chest wall involvement. 


Use of analgesics for pain and fever - Use of antipyretics is an important recommendation as it can 
help reduce the pain and subsequently, the agitation of the child. 


TAKEAWAY/KEY POINTS: 
Antitussives and decongestants have no place in therapy for croup. 


REFERENCE: 
[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https://myrxtx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https//www.cps.ce/en/documents/position/acute-management-of-croup 


The correct answer is: Use of expectorants and antitussives to improve cough 


FD is a2 year old male child who is admitted to the emergency department with signs and symptoms 
of severe croup. He was given acetaminophen to reduce his pain and fever, and was also given both 
nebulized budesonide and epinephrine. 


What is the expected timeframe for the desired effects of budesonide to take place? 


Select one: 


15 minutes ¥ 
A hours % 


30 x 


aae Rose Wang (ID:113212) this answer is incorrect. Corticosteroids will not show the 


a ia E 


Question 6 
1D: 54654 


Correct 


Ẹ Fiag question 


(žena reeanace 


aeeiiaii 


2 hours Y 


‘Marks for this submission: 000/1.00. 


TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify the onset of action of corticosteroid treatment for croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. 


First line therapy is a single dose of dexamethasone. Nebulized budesonide is the second line when the oral 
route is not an option. The onset of action for budesonide is 2-3 hours after administration. There is no 
evidence to support the use of both oral dexamethasone and nebulized budesonide. 


RATIONALE: 
Correct Answer: 


e 2 hours - 2-3 hours is the typical timeframe to see the desired effects of corticosteroids, 


Incorrect Answers: 
e 15 minutes - Corticosteroids will not show the desired effects in 15 minutes. 


© 4 hours - Four hours is longer than the expected timeframe for the desired effects of corticosteroids 
to take place. 


e 30 minutes - Corticosteroids will not show the desired effects in half an hour. 


TAKEAWAY/KEY POINTS: 


The onset of action for nebulized budesonide is approximately 2-3 hours after administration 


REFERENCE: 
[1] Bjomson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https://myrxtx.ca. 


The correct answer is: 2 hours 


A physician calls you to ask for your advice for his patient. The patient, HW, is a 3 year old child (33 
lbs) who presents with signs of croup. HW has a barking cough, mild fatigue, low-grade fever, but no 
wheezing or stridor. HW has no medical conditions or allergies and appears to be “very calm and 
relaxed”. 


Which of the following medication regimens would be appropriate to recommend to the physician? 


Select one: 
Epinephrine 5 mg via nebulizer and 2.5 mg dexamethasone PO % 


Dexamethasone ~ 
PO 9 mg Rose Wang (ID:113212) this answer is correct. 0.6 mg/kg dexamethasone PO 


as a single dose is optimal treatment. 
Budesonide 2 mg via nebulizer % 


Dexamethasone PO 15 mg X 


Marks for this submission: 1.00/1,00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 


To identify treatment based on patient-specific factors. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. 


First line therapy is oral dexamethasone as a single dose at 0.6 mg/kg. Guidelines suggest lower doses do not 
have comparable evidence for treatment. Nebulized budesonide is a second-line alternative when there are 
contraindications to oral therapy. 


wn MODERATE 


sev 
(without stridor or sgnifeant chest wal indrawingat (stridor and chest wall indrawing a athena 
= at rea without agitation) th agitation or latnar) 
+ 
Give dexamethasone PO 015.06 hal of body eight Ee 
Fat parent pret lap rove postion of nme Intrvenion (as for moderate croup), rove biom- 
= feted couse of ness Ee eco eee ae 
Soro regeteey tse i 
When to seek medcal assessment ALPERES IN AT } 
+ ates Nebulized Lepinephne (SL 1:1000) 
May discharge home without further observation + *Give dexamethasone PO (0.15-0.6 mg/kg}; may repeat once. IF 
a ae paee aA E erpe e 
iii administering budesonide |2 mg nebulized with epinephrine 
Leen) EERE aes 
imdan e eadra res Eaa meala aeus) "“hophaltatenaabaoe)” | 


Sood response to nebula epinephrine [Poor responseto nebulized epinephrine 
+ 


Repeat nebulized epinephrine and 


+ 
a 
contact pediatric ICU for further 


Persistent mild symptoms, No recurrence of chest wall Recurrence of severe respiratory distress; repeat 
Reavis OF SE SENESE nebutzed epinephrine, t good response, continue — management 
tocbeere 
+ 
+ 
Educate parents; discharge home ‘Consider hosptizatin (general war) t: 


<Contoss moderate respiratory dees [sidor at restar chest walindraving) without satin or lethargy: 
ithe pation hat reer omni apiation = lothny cantar te ICU 
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RATIONALE: 


Correct Answer: 


Question 7 
1D: 54656 
Incorrect 


Flag question 


en 


Question 8 
1D: 54657 
Correct 


| Flag question 


+ Dexamethasone PO 9 mg - 0.6 mg/kg dexamethasone PO as a single dose is optimal treatment. 
Incorrect Answers: 


* Epinephrine 5 mg via nebulizer and 2.5 mg dexamethasone PO - HW is presenting with mild croup 
thus epinephrine would not be necessary. 


* Budesonide 2 mg via nebulizer - Budesonide is second-line therapy and HF has no contraindications 
to first-line dexamethasone. 


* Dexamethasone PO 15 mg - 0.6 mg/kg is the optimal dose for oral dexamethasone, this dose is 
higher than the evidence suggests. 


TAKEAWAY/KEY POINTS: 

Oral dexamethasone dosed at 0.6 mg/kg asa single dose is first-line therapy for croup in those who can 
tolerate oral therapy. HW may also take acetaminophen to help with pain. HW does not seem to be in any 
distress and he is presenting with symptoms of mild croup. 

REFERENCE: 

[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https//myr<tx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health, 
22(3):166-169. https//www.cps.ca/en/dacuments/position/acute-management-of-croup. 


The correct answer is: Dexamethasone PO 9 mg 


Croup is a viral infection caused predominantly by which of the following viruses? 


Select one: 


Parainfluenza virus ~ 

Influenza X% 

sae Rose Wang (1D:113212) this answer is incorrect. While this may cause croup, the 
influenza virus is not the most common cause. 


Adenovirus * 


Herpes zoster virus X 


Marks for this submission: 000/1.00. 


TOPIC: Croup 


LEARNING OBJECTIVE: 


To identify common etiology of croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup and the parainfluenza virus types 1 and 3 are the most common cause. Other less common 
viruses such as influenza A and B, adenovirus, respiratory syncytial virus and metapneumovirus may cause 
croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. These 
symptoms are usually worse at night and there is a possibility of a fever. 


RATIONALE: 
Correct Answer: 


© Parainfluenza virus - The parainfluenza virus is the most common cause of croup. 
Incorrect Answers: 


© Influenza virus - While this may cause croup, the influenza virus is not the most common cause. 
+ Adenovirus - While this may cause croup, the adenovirus virus is not the most common cause. 


© Herpes zoster virus - The herpes zoster virus is not known to cause croup. 


TAKEAWAY/KEY POINTS: 


Parainfiuenza viruses types 1 and 3 are the most common viruses for croup. 


REFERENCE: 
[1] Bjomson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https://mynctx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169, https://www.cps.ca/en/dacuments/position/acute-management-of-croup. 


The correct answer is: Parainfluenza virus 


Viruses causing croup are inhaled as respiratory droplets and eventually spread to the larynx and trachea 
Which of the following is the most correct consequence resulting from the spread of the viral droplets? 


Select one: 
Spread to the secondary bronchi x 
lnflaramnation of lower airways ® 
Inflammation of both the upper and lower airways X 
Infl ti {v 
of heuer. Rose Wang (ID:113212) this answer is correct. The viral spread to the larynx and 


AS trachea lead to inflammation of the upper airways which causes obstruction and 
difficuity breathing. 


Marks for this submission: 1.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify the pathophysiology of upper respiratory infections. 


BACKGROUND: 


Question 9 
1D: 54643 


Correct 
Ẹ Flag question 


— 


Question 10 
1D: 54658 


Correct 
Flag question 


(rarem) 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. When viruses 
are transmitted through airbome droplets, they deposit in the upper respiratory airway. These infections 
cause generalized airway inflammation and edema of the upper airway mucosa. The subglottic region 
becomes narrowed, causing upper airway obstruction and the symptoms typically associated with croup. It is 
rare for infections to be localized to the lower airway such as the bronchi. It is rarely reported in adults and is 
most common in the ages of 6 months to 3 years old. Viruses are the most common cause of croup. The 
symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. These symptoms are 
usually worse at night and there is a possibility of a fever. 


RATIONALE: 


Correct Answer: 


+ Inflammation of the upper airways - The viral spread to the larynx and trachea lead to inflammation 
of the upper airways which causes obstruction and difficulty breathing. 


Incorrect Answers: 
* Spread to the secondary bronchi - The lower airways are not involved in croup. 
+ Inflammation of the lower airways - The lower airways are not involved in croup. 


+ Inflammation of both the upper and lower airways - The inflammation only occurs in the upper 
airways. The lower airways are not involved in croup. 


TAKEAWAY/KEY POINTS: 

Upper respiratory infections occur when airborne droplets containing bacteria or viruses colonize the nasal 
passages, paranasal sinuses, the pharynx, and the portion of the larynx. 

REFERENCE: 

[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https//myrxtx.ca. 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health, 
22(3):166-169. https//www.cps.ca/en/documents/position/acute-management-of-croup. 


The correct answer is: Inflammation of the upper airways 


Which of the following is NOT a true etiologic statement regarding croup? 


Select one: 
Females are at higher risk Y 
oria cate ten Rose Wang (ID:113212) this answer is correct. Males are in fact more 
false likely to have croup than females based on the epidemiological 
studies of the condition. 


Asthma predisposes patients to developing croup X 
Croup occurs predominantly in children aged 6 months to 3 years * 


Croup can occur in children < 6 months and > 6 years ® 


Marks for this submission: 1.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To understand the etiology of croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in males in the ages of 6 months to 3 years old. Viruses are the most 
common cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall 
retractions. These symptoms are usually worse at night and there is a possibility of a fever. Restrictive airway 
diseases such as asthma, or immunodeficiency increase the risk of developing croup. 


RATIONALE: 
Correct Answer: 


e Females are at higher risk of developing croup than males - Males are in fact more likely to have 
croup than females based on the epidemiological studies of the condition. 


Incorrect Answers: 


* Asthma predisposes patients to developing croup - Asthma is a restrictive airway disease that can 
cause chronic upper airway inflammation. Thus patients with asthma are more susceptible to viral 
airway conditions. 


* Croup occurs predominantly in children aged 6 months to 3 years - 6 months to 3 years old is the 
most common age group for patients to develop croup. 


e Croup can occur in children < 6 months and > 6 years - While it is not common, patients in this age 
group may develop this condition. 


TAKEAWAY/KEY POINTS: 
Males aged 6 months to 3 years old are the demographic most likely to be diagnosed with croup. 


REFERENCE: 


[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https://myrxtx.ca 
[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https//www.cps.ca/en/documents/position/acute-management-of-croup. 


The correct answer is: Females are at higher risk of developing croup than males 


Which of the following symptoms of croup requires immediate referral to the emergency department due to 
risks of hypoxia? 


Select one: 
Nausea X 


Fever of 38°C measured rectally * 


Question 11 
1D: 54642 


Correct 


Y Fiag question 


CER 


barsinytuuyn especialy Halse at niyii 


Cyanosis Y X z 
Rose Wang (ID:113212) this answer is correct. Children presenting to a clinic or 


pharmacy with symptoms of croup and blue-tinged skin should be referred immediately 
to the emergency department. 


Marks for this submission: 1.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify red flag symptoms of croup requiring immediate referral. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. Red flags symptoms that 
require immediate referral are respiratory failure, cyanosis or severe respiratory distress. Croup is sometimes 
accompanied by a fever. Any fever over 40.5 degrees Celsius or fever in a child under 6 months old should be 
referred. 


RATIONALE: 
Correct Answer: 


* Cyanosis - Children presenting to a clinic or pharmacy with symptoms of croup and blue-tinged skin 
should be referred immediately to the emergency department. 


Incorrect Answers: 


Nausea - While nausea is a possible symptom of croup, nausea alone does not warrant a referral to 
the emergency department. 


Fever of 38 °C measured rectally - Low-grade fever is commonly associated with croup as the 
pathophysiology involves the invasion of a pyrogen (e.g. virus). 


Barking cough especially hoarse at night - A barking cough is a common symptom of croup. This 
symptom alone does not warrant a referral to the emergency department. 


TAKEAWAY/KEY POINTS: 
Cyanosis or a blue-tinged appearance requires a referral to the emergency department. 


REFERENCE: 
[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. hitps://myrxtx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https://www.cps.ca/en/documents/position/acute-management-of-croup. 


The correct answer is: Cyanosis 


Corticosteroids are the cornerstone of croup treatment as they have well documented efficacy. Which of the 
following parameters is NOT proven to be reduced in patients treated with corticosteroids? 


Select one: 


Duration of hospitalization * 


Number of ¥ 
CERET Rose Wang (ID:113212) this answer is correct. The rate of recurrence of croup is 


RES not reduced by corticosteroids. Corticosteroids will only help reduce the 
parameters within the current episode of croup. 


Need for additional inhaled epinephrine * 
Duration of intubations * 


Marks for 


is submission: 1.00/1.00, 


TOPIC: Croup 


LEARNING OBJECTIVE: 


To identify the benefits of corticosteroid therapy in the treatment of croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup, The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions, 
These symptoms are usually worse at night and there is a possibility of a fever. 


First line therapy for croup is corticosteroids. Either oral dexamethasone as a single dose or nebulized 
budesonide is indicated in all cases of croup. There is plenty of evidence to support the use of corticosteroids 
in croup but is contraindicated with allergy, immunodeficiency or recent exposure to the varicella virus. 
Corticosteroids have been proven to reduce the risk of intubations, the duration of intubation, need for re- 
intubation, the rate of hospitalization, duration of hospitalization, need for additional inhaled epinephrine 
and the rate of return to a health-care provider for persistent or recurrent croup symptoms. 


RATIONALE: 
Correct Answer: 


+ Number of future acute episodes - The rate of recurrence of croup is not reduced by corticosteroids. 
Corticosteroids will only help reduce the parameters within the current episode of croup. 


Incorrect Answers: 


* Duration of hospitalization - The duration of hospitalization is a proven parameter of corticosteroids 
for the current episode of croup. 


+ Need for additional inhaled epinephrine - The need for additional inhaled epinephrine is a proven 
parameter of corticosteroids for the current episode of croup. 


* Duration of intubations - Duration of intubations is a proven parameter of corticosteroids for the 
current episode of croup. 


Question 12 
1D: 54655 


Correct 


Flag question 


(sera reece 


Question 13 
1D: 54653 


Correct 


Ẹ Flag question 


(sa 


TAKEAWAY/KEY POINTS: 
Corticosteroids have not been shown to reduce the rate of recurrence of croup. 


REFERENCE: 
[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https//myrxtx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https//mww.cps.ca/en/documents/position/acute-management-of-croup 


The correct answer is: Number of future acute episodes 


SC is a 3 year old female who arrives to the emergency department with severe respiratory distress 
and blue-tinged skin. She is diagnosed with severe croup and is quickly given nebulized budesonide 
and epinephrine. 


How long will it take for the epinephrine to start reducing SC’s respiratory distress? 


Select one: 


Within 10 v 
anes Rose Wang (ID: 113212) this answer is correct. The time frame for epinephrine to 


start showing the desired effect is within 10 minutes. 
Within 5 minutes X 

Within 1 hour X 

Within seconds % 


Marks for this submission: 1.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify the onset of action for medications used for the treatment of croup. 


BACKGROUND: 


Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 
the late fall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. 


Nebulized epinephrine is used in the treatment of severe croup. Epinephrine may reduce respiratory distress 
within 10 minutes of administration and may last for more than an hour. A Cochrane review of studies that 
includes data from 8 randomized clinical trials stated that epinephrine treatment was associated with a 
clinically meaningful improvement in croup score 30 minutes following treatment. 


RATIONALE: 
Correct Answer: 


e Within 10 minutes - The time frame for epinephrine to start showing the desired effect is within 10 
minutes. 


Incorrect Answers: 
* Within 5 minutes - Epinephrine will not act within 5 minutes. 


+ Within 1 hour - Epinephrine will not take an hour to act. Epinephrine is commonly used in severe 
patients who are presenting with unstable symptoms that could lead to severe consequences 


* Within seconds - Epinephrine will not act this quickly. 


TAKEAWAY/KEY POINTS: 


A meta-analysis concluded that epinephrine began to show significant improvements in croup scores within 
30 minutes. However, 10 minutes remains the expected time frame for respiratory distress to start subsiding. 


REFERENCE: 
[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https//myrxtx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health, 
22(3):166-169. hitps//www.cps.ca/en/documents/position/acute-management-of-croup. 


The correct answer is: Within 10 minutes 


HY is a 1 year old female presenting to the emergency department with mild croup. She is treated 
with a single dose of dexamethasone and is now going home with her mother. 


Which of the following is an appropriate counselling point to mention to HY's mother? 


Select one: 


Educate HY's mother on the ¥ 
signs and symptoms of 
respiratory distress 


Rose Wang (ID:113212) this answer is correct. It is important for 
parents to be aware of what respiratory distress looks like and 
what to do in these situations. 

HY’s mother should encourage HY to eat at least three meals a day, regardless of hunger % 

Place HY in a helium-oxygen mixture environment to reduce her airway inflammation % 


Place a humidifier in HY’s crib to increase moisture X 


Marks for this submission: 1.00/1.00. 
TOPIC: Croup 


LEARNING OBJECTIVE: 
To identify education points for post-discharge of croup. 


BACKGROUND: 
Croup or laryngotracheobronchitis is a common upper respiratory obstruction in children. Most prominent in 


the late tall to early winter months, the incidence is around 5% in children under 6 years old. It is rarely 
reported in adults and is most common in the ages of 6 months to 3 years old. Viruses are the most common 
cause of croup. The symptoms of croup include bark-like cough, hoarseness, stridor, chest wall retractions. 
These symptoms are usually worse at night and there is a possibility of a fever. 


Post-discharge instructions are important for parents as they are the ones monitoring children after an 
episode of croup. Education on the signs and symptoms of respiratory distress (e.g. blue lips, extremities, 
laboured breathing, lethargy, confusion) are at the utmost importance. Humidifiers do not have any proven 
benefit, but there have been reports of helping children breath in cold air to reduce symptoms. Food intake 
should remain as before and should be monitored if a child is of a young age. The use of helium-oxygen 
mixture has no proven benefit in mild to moderate cases of croup. 


RATIONALE: 
Correct Answer: 


* Educate HY's mother on the signs and symptoms of respiratory distress - It is important for 
parents to be aware of what respiratory distress looks like and what to do in these situations. 


Incorrect Answers: 


+ HY's mother should encourage HY to eat at least three meals a day, regardless of hunger - HY 
should be fed when she is comfortable eating, 


* Place HY ina helium-oxygen mixture environment to reduce her airway inflammation - There is 
no evidence that this is beneficial in mild-moderate croup. 


e Place a humidifier in HY’s crib to increase moisture - This non-pharmacological option has not 
proven to be effective. 


TAKEAWAY/KEY POINTS: 

Parents should be educated on the signs and symptoms of respiratory distress and the proper procedures 
that should follow if children experience trouble breathing or symptoms of croup. 

REFERENCE: 


[1] Bjornson C, Johnson DW. Croup. In: RxTx. Ottawa, ON: Canadian Pharmacist Association. https//myrxtx.ca 


[2] Ortiz-Alvarez O. Acute management of croup in the emergency department. Paediatr Child Health. 
22(3):166-169. https/www.cps.ca/en/documents/position/acute-management-of-croup. 


The correct answer is: Educate HY's mother on the signs and symptoms of respiratory distress 
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